Cold lability has been reported as a property of a number of enzymes (1) (2) (3) (4) (5) , and protection against cold inactivation is also reported in some cold-labile enzymes.
As described in the previous paper (6) , purified D-erythrulose reductase from beef liver, which catalyzes the reduction of D-erythrulose to erythritol in the presence of NADH as well as NADPH, is rapidly inactivated by exposure to low temperature. In this paper, we describe the presence of a substance which pro tects D-erythrulose reductase from the cold inactivation. The substance is tentatively designated as a "protecting factor." It has been found in the enzyme preparation during purification of the enzyme. Purification and identification of the factor have been performed. EXPERIMENTAL 1. Materials. D-Erythrulose was prepared by isomerization of D-erythrose in pyridine as described in the previous paper (6) . NADH and NADP+ were obtained from the Oriental Yeast Co., Ltd. (Table  1) . Table  2 .
Rf values of P-factor 3 on paper chromatograms.
The solvent systems and the experimental conditions are as described in the text. The P-factor gave a single spot on paper chromatography and paper elec trophoresis in various solvent systems, and the Rf values and the mobilities agreed well with those of authentic NADP+ in all cases, as shown in Table 2 and Fig. 3 . Table 3 shows the determination of phosphate, ribose, and nicotinamide riboside contents in P-factor 3. These results demonstrate that P-factor 3 has the same composition as that of NADP+. Fig. 4 shows the ultraviolet absorption spectra of P-factor 3 and NADP+ in neutral and in acidic solutions. Both of the compounds had an absorption maxi mum at 260nm in water, and at 258nm in 1 N hydrochloric acid. When potas sium cyanide was added to P-factor 3 to a concentration of 1 M, a new absorption spectrum with an absorption maximum at 327nm appeared, which was typical of nicotinamide riboside-cyanide complex (9) (Fig. 5) . These spectral characteristics of P-factor 3 were identical with those of authentic NADP+.
In the presence of D-glucose 6-phosphate and glucose 6-phosphate dehydro genase, P-factor 3 and NADP+ showed the same spectral change at equal rate. The final spectrum was found to be identical with that of NADP+ (Fig. 6 ).
From the results described above, it is obvious that the "protecting factor" present in the enzyme preparation (fraction A-3) is NADP+.
Since NADP+ exists in D-erythrulose reductase and prevents the enzyme from phosphate. After the reaction was completed, absorption spectra of the reaction mixtures were recorded. -, P-factor 3; ------, NADP+. T. TANIMOTO, and H. SATO cold inactivation as described in this paper, we conclude that NADP+ plays a very important role for in the regulation of the enzyme.
A study of the protective mechanism of NADP+ to cold inactivation is now in progress.
